Flanges and Brackets 


439 


In terms of the notation given in Fig. 33.7, we postulate the following approximate 
relationships 
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Utilizing then Eqs. (33.11a) to (33.lid) and taking the average value 
the maximum bending stress in the pipe adjacent to the flange is 

c. W{k - 1)[0.228 + 0.035nsin^(7r/n)] 

“ nT2 

The derivation of this equation involves a number of simplified steps and symbols 
consistent with other formulas given in this chapter [267]. 
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of a = 25°, 


WATERS-TAYLOR FORMULA 

If flange design according to American practice is presented in similar terms [183], 
the so-called Waters-Taylor formula can be stated as 

^ W f 0.25(m)^/2[A:2(l-K 8.55log fc) - 1] 

“ r 2 I (105 -h 1.94^'2)[(m)V2 + 0.64n] 0.53n3(A:2 - 1) 

where the logarithmic term is calculated to base 10. The formula consistent with 
the German code, Eq. (33.12), should be applicable to all cases for which n ^ 0 
and Ar < 1.8. Parametric studies also indicate that Eqs. (33.10) and (33.12) yield 
lower numerical values of hub stresses than those which can be predicted on the 
basis of Eq. (33.13). 
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CIRCUMFERENTIAL STRESS 

It may be of interest to note a simplified method of predicting the circumferential 
stresses in a standard flange ring in terms of the maximum bending hub stress [190]. 
In this type of analysis we assume that the radial expansion of the flange ring due 
to the discontinuity shear force and the bulging of the pipe due to any internal 
pressure can be ignored. Because of the flange rotation, one can expect to find the 
maximum tensile stress on the outside of the pipe wall, and pipe bulging due to 
internal pressure. Hence, the estimate should be conservative, and assuming that 
the pipe in the vicinity of the flange ring can be stressed to the yield point of the 
material, we obtain 

Sp _ n(2m -f 1) 

Sp 3.64mn 4m(2m -1- 1)^/2 
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